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ABSTRACT
The synthesis of shape-controlled materials remains a big challenge today. 
The aim of this research is to explore the effects of magnetic field and line in the 
synthesis of shape-controlled titanium dioxide. 4-Pentyl-4-biphenylcarbonitrile 
(5CB), a liquid crystal, has been used as an alignment agent. In this research, the 
synthesis of shape-controlled titanium dioxide with liquid crystal as a structure- 
aligning agent is demonstrated using sol-gel method under a magnetic field. The 
mixture of 4-pentyl-4-biphenylcarbonitrile (5CB), tetra-^-butyl orthotitanate 
(TBOT), 2-propanol and water underwent slow hydrolysis under magnetic field (up 
to 0.3 T). The obtained titanium dioxide samples were characterized by scanning 
electron microscopy (SEM), diffuse reflectance ultraviolet-visible (DR UV-Vis) 
spectroscopy, Fourier transform infrared (FTIR) spectroscopy and 
photoluminescence spectroscopy. Interesting results were observed when an external 
magnetic field was applied in the hydrolysis of TBOT in the presence of 5CB liquid 
crystal. The titanium dioxide is 'needle' like in shape when the reaction mixture 
containing tetra-^-butyl orthotitanate (TBOT), 2-propanol and water was placed 
under external magnetic field. The titanium dioxide is spherical in shape when the 
reaction mixture was not under the influence of magnetic field. The DR UV-Vis 
spectra showed that the absorption peak of shape-controlled titanium dioxide 
synthesized under magnetic field decreased compared to the sample synthesized 
without magnetic field due to the chromophore-chromophore interaction. 
Furthermore, photoluminescence spectra showed a decreased in the intensity of 
shape-controlled titanium dioxide and an increased in the intensity of 
photoluminescence peak of liquid crystal, suggesting the occurrence of electron 
transfer from titanium dioxide to liquid crystal during ultraviolet irradiation. Based 
on these results, strong interaction has occurred between 5CB and titanium dioxide. 
This interaction was required to control the shape of titanium dioxide with liquid 
crystal under magnetic field during the hydrolysis process. Based on this synthetic 
approach, this research has generated new perspectives for the application of 
magnetic field in shape-controlled synthesis of titanium dioxide with liquid crystal as 
a structure-aligning agent.
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ABSTRAK
Sintesis bahan bentuk terkawal menjadi satu cabaran yang besar pada masa 
kini. Kajian ini bertujuan untuk mengkaji kesan medan dan garisan magnet terhadap 
penghasilan titanium dioksida bentuk terkawal. 4-Pentil-4-bifenilkarbonitril (5CB) 
adalah sejenis cecair kristal yang telah digunakan sebagai agen penjajaran. Kajian ini 
menunjukkan bahawa titanium dioksida bentuk terkawal dapat dihasilkan dengan 
menggunakan cecair kristal sebagai agen penjajaran di bawah aruhan medan magnet 
dengan menggunakan kaedah sol-gel. Campuran 4-pentil-4-bifenilkarbonitril (5CB), 
tetra-^-butil ortotitanat (TBOT), 2-propanol dan air telah melalui proses hidrolisis 
secara perlahan di bawah aruhan medan magnet (sehingga 0.3 T). Sampel titanium 
dioksida yang diperoleh dicirikan dengan menggunakan mikroskopi pengimbas 
elektron (SEM), spektroskopi pantulan serakan ultralembayung-cahaya nampak (DR 
UV-Vis), spektroskopi infra-merah transformasi Fourier (FTIR) dan spektroskopi 
fotopendarcahaya (PL). Keputusan yang menarik dapat dicerap apabila medan 
magnet digunakan dalam proses hidrolisis TBOT dalam kehadiran cecair kristal 
5CB. Titanium dioksida yang terbentuk adalah seperti jarum apabila campuran 
tindak balas yang mengandungi TBOT, cecair kristal 5CB, 2-propanol dan air 
diletakkan di bawah aruhan medan magnet. Titanium dioksida berbentuk sfera 
apabila campuran tindak balas diletakkan tanpa pengaruh medan magnet. Spektra DR 
UV-Vis menunjukkan bahawa puncak penyerapan titanium dioksida bentuk terkawal 
yang dihasilkan di bawah aruhan medan magnet menurun dibandingkan dengan 
sampel yang dihasilkan tanpa medan magnet disebabkan oleh interaksi kromofor. 
Tambahan pula, spektra fotopendarcahaya menunjukkan penurunan keamatan bagi 
titanium dioksida dan peningkatan puncak keamatan fotopendarcahaya bagi cecair 
kristal, mencadangkan bahawa pemindahan elektron terjadi daripada titanium 
dioksida ke cecair kristal semasa penyinaran ultra lembayung. Keputusan ini, 
menunjukkan bahawa berlakunya interaksi yang kuat antara cecair kristal 5CB dan 
titanium dioksida. Interaksi ini diperlukan untuk mengawal bentuk titanium dioksida 
dengan 5CB di bawah aruhan medan magnet semasa proses hidrolisis. Berdasarkan 
pendekatan sintetik ini, kajian telah menjana perspektif baharu dalam penggunaan 
aruhan medan magnet bagi sintesis titanium dioksida bentuk terkawal menggunakan 
cecair kristal sebagai agen penjajaran struktur.
